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FIXATION SYSTEM FOR AN IMMOBILISATION ELEMENT OF A 

PATIENT 

Field o£ use 

5 

This invention relates to a fixation system for an 
immobilisation element of a patient, in particular a 
low-temperature immobilisation element. 

10 

Background of the invention 

Immobilising a patient or a part of a patient's body 
during radiotherapy, radiological examination and/or 
15 radiodiagnostics, or during stereotactic surgery on the 
one hand improves the quality of these methods of 
medical treatment and examination as a result of 
increased efficiency and accuracy, and on the other 
hand increases the comfort of the patient. 

20 

Prior art 

The available systems comprise, on the one hand, a 
25 masking sheet material which is moulded over the 
patient, and on the other hand a base, to which the 
moulded masking sheet is joined. As a result, the 
patient and/or the relevant part of the patient's body 
is immobilised. A description is given below of systems 
30 used to date: a system using a hook-and-loop strip, in 
which the loop strip is pulled taut over the patient 
and is attached to the hook strip on the base; a system 
using a so-called high-temperature plastic material 
(HTTP) , in which firstly a negative impression of the 
35 patient is taken using plaster of Paris, then a 
positive mould is made in plaster of Paris from this 
impression, and the plastic is moulded over this 
positive mould by means of a vacuum forming technique. 
The resultant plastic element is then placed over the 
40 patient and attached to the base; a system using a 
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patient and attached to the base; a system using a 
thermosetting, synthetic plaster bandage which is 
moulded over the patient and is attached to the base; 
and also a system using a so-called ^'bite block" 
5 system, in which on one side a small block is placed in 
the mouth of the patient, and the patient has to bite 
on this block, and on the other side a connecting piece 
situated on the block is attached to the base; a system 
in which a cushion in a soft state is arranged around 
10 the patient and is then hardened. This hardening can be 
carried out by chemically curing the content of the 
cushion or by withdrawing the air from the cushion so 
that the remaining content of the cushion hardens. This 
cushion is then fastened to the base. 

15 

Presently, much use is being made of a system in which 
a so-called low-temperature plastic film (LTTP) or 
sheet is moulded directly onto the patient in the soft 
state and then hardens in order to form a so-called 

20 masking sheet. The said soft state is reached by 
introducing the material into an environment at a 
relatively moderate working temperature. There are 
various low-temperature plastic materials available for 
the said masking sheets, as well as various base moulds 

25 or base plates to which the low-temperature plastic 
mould or mask can be joined. 

Also known is a system in which a high-temperature 
plastic element is attached to the low-temperature 

30 plastic masking sheet, in the form of a profile which 
remains hard during the activation of the LTTP 
material, consisting in plasticizing this material. For 
the profile, on the one hand existing high-temperature 
thermoplastic materials, and on the other hand high- 

35 temperature thermosetting plastic materials are used in 
combination with carbon fibres. 
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However, the abovementioned existing systems exhibit 
drawbacks, which are explained in their respective 
order below. 

5 In the first known system, the patient is only 
immobilized to a very limited extent, since this system 
is 2-dimensional and surrounds only a very limited area 
of the body part to be immobilized. This is because the 
loop strip has a limited width. 

0 

The next system does not allow direct immobilization of 
the patient. The system is laborious, time-consuming to 
use, uncomfortable for the patienr and requires 
expensive equipment and a plurality of people. 
5 Moreover, the high-temperature plastic material cannot 
be remoulded. 

The chemical reaction of the further known system 
entails an exothermic reaction, which is uncomfortable 
:0 for the patient. Moreover, various layers are moulded 
unevenly above one another, resulting in differences in 
thickness and density in the mould, which interfere 
with the emitted radiation, resulting in a lack of 
accuracy . 

IS 

The next known system is a 2-dimensional mould, which 
only provides a limited degree of immobility and is 
thus uncomfortable for the patient. 

30 The further known system is 2-dimensional and large, 
the chemical system producing an exothermic reaction 
and entailing a laborious operating procedure, and the 
vacuum system exhibiting poor dimensional stability 
during subs'equent sessions owing to the lack of vacuum 

35 caused by air penetrating into the system. 

The various existing systems using purely LTTP have the 
problem that the mould is attached to the base at only 
two points, so that the accuracy is not sufficiently 
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high. Two people are required in order to effect the 
activation and shaping of the low-temperature plastic. 
For a further known system, two people are required 
here. Owing to the thickness tolerance in the low- 
5 temperature plastic, the fixing part does not always 
fit equally easily into the base. In yet a further 
system, two people are also required and it can only be 
employed on one base system. In the known case of a so- 
called U-frame, the so-called tent mould of the low- 
10 temperature plastic means that the body part is not 
completely enclosed, so that it remains movable, which 
causes a lack of accuracy. 

Finally, with regard to the last known case, the high- 
15 temperature plastic fixing profiles can in each case be 
used on only one system. A fixation profile which is 
known here has a relatively high density, which 
represents a drawback in those cases in which the said 
profile is situated in the field of irradiation. 

20 

It was thus desired firstly to eliminate the problem of 
the edges of the low-temperature plastic masking sheet 
becoming soft during the activation. To this end, these 
edges are made from a high-temperature plastic material 

25 which remains hard during the activation and can be 
fixed directly in or on the base plate, while the low- 
temperature plastic has in the meantime become soft. 
This resulted in a profile which on one side is 
attached to the low-temperature plastic masking sheet 

30 and on the other side fits into the base plate. The 
result was a fixing means which comprises, on the one 
hand, a single-piece profile made of low-temperature 
plastic material and, on the other hand, a piece of 
high-temperature plastic material, which are 

35 permanently joined to one another. 

However, two important limitations are associated with 
this solution. Firstly, the shape of the single-piece 
profile can only be used on a single type of base 
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plate. Furthermore, owing to the fact that the profile 
is permanently joined to the low-temperature plastic 
masking sheet, the use is moreover limited to that one 
low-temperature plastic material or that one low- 
5 temperature plastic mould or masking sheet to which the 
profile in question is attached. 

Object of the invention 

10 

The object of this invention is to alleviate the 
abovementioned drawbacks . 

15 Summary of the invention 

To achieve this object, the system according to the 
invention comprises a fixation profile with two parts 
which can be detached from one another, one side of 

20 which profile is provided with a slot for accommodating 
the said immobilization element therein, and the other 
side of which profile is provided with a fixing element 
for interacting in a fixed manner with a base as a 
support for the patient. One part is produced from a 

25 high-cemperature plastic material which is non- 
deformable at the working temperature. Both parts can 
be coupled together by means of coupling members which 
are provided for this purpose- 

30 The system according to the invention thus comprises a 
fixation system which has two parts, where one part 
rests on or can even be attached by the user to the 
immobilization element which is placed over that part 
of the body which is to be immobilized, and where the 

35 other part can on one side be detachably connected to 
the said one part and on the other side can have 
different shapes which are such that any specified 
mould fits into or onto a given base plate. 
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The fixation system according to the invention 
therefore enables an iiniuobilization masking sheet to be 
fixed to base plates of various types. Moreover, in the 
event that a low-temperature plastic material is used, 
5 this low-temperature plastic masking sheet can be 
placed completely in the heating medium without the 
operator having to hold the mould. The heating medium 
may, for example, be formed by a water tank or an oven. 

10 Further characteristics and features of the fixation 
system according to the invention are defined in the 
subclaims , 

An exemplary embodiment is described in more detail 
15 below with reference to the enclosed drawings. 

Brief description of the figures 

20 Figures 1 and 2 respectively show a perspective view 
and a cross-section of the fixation system according to 
the invention, in the coupled state and with the parts 
detached from one another, respectively. 

25 Figure 3 is a diagrammatic plan view of a patient to be 
treated who has been placed on a support table with a 
fixing plate. 

3 0 Description 

The fixation system represented in Figures 1 and 2 
comprises a profile which comprises two parts 10, 20 
which can be detached from one another and are shaped 
35 in such a way that they can be pushed onto one another 
so that the two parts 10, 20 can be joined together and 
detached again easily while nevertheless ensuring a 
strong and reliable connection in the joined state (not 
shown) . 
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This is achieved in a very satisfactory manner by means 
of the illustrated shape of the respective ends 19, 29 
of the two parts 10, 20, which allows these parts to be 
5 pushed onto one another. The holding part 10 has a 
fixed shape and is adhesively bonded to the fixing 
masking sheet 30 by means of a joining agent 2, such as 
for example glue, which ensures that the two parts 30, 
2 remain stuck to one another during the activation. 

10 

However, part 20 r.ay take various forms, in each case 
fitting along one side 29 over the holding part 10 and 
along the other side 21 into, onto or over a fixing 
plate 40 of a given form. 

15 

On the holding side 11, the holding part 10 is in the 
shape, for example, of a U which is pushed over the 
said low-temperature plastic masking sheet 30 and is 
adhesively bonded by means of the said bonding agent 2, 

20 which ensures that the low-temperature plastic masking 
sheet remains stuck during the activation. A slot 11 is 
formed on the holding side for holding the masking 
sheet 30, and the width of opening 11 may differ 
depending on the thickness of the masking sheet 30, On 

25 its underside, the holding part 10 has an external bar- 
like projecting par" or protrusion 12 which fits in a 
corresponding coupling side 22 of the second part 20. 

The second part -0 is thus provided on the said 
30 coupling side with a groove 22, which fits tightly over 
the said protrusion 12 of the holding part 10. 
Preferably, the groove 22 has a constriction 25 which 
forms a narrowed section 26 of the groove 22. This 
constrictio'n 25 exerts a retaining action on the said 
35 protrusion 12 and r.akes it possible to snap the holding 
part 10 into the groove. 

The opposite side 21 of the engagement part 20 may have 
various forms which are such that part 20 can fit into 
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various types of fixing plates 40. This side may, for 
example, have an L-shape 21 which is known per se, so 
that it fits into the fixing plates 40 of our existing 
HP system. However, the said side may also be straight 
5 with three openings, so that it fits over the small 
pins on the fixing plate of a conventional system. 

The holding part 10 and the engaging part 20 can thus 
be quickly connected to one another in a reliable but 

10 nevertheless releasable manner without the two parts 
being able to move with respect to one another once 
they have been snapped or pushed into one another 
unless a considerable force is exerted on them. This 
avoids the two parts 10, 20 from becoming detached 

15 unintentionally during normal use. 

This connection between the holding part 10 and the 
engaging part 20 is possible owing to a combination of 
the precise, fitting shaping of the protrusion 12 and 
20 the groove 22, the precise dimensioning thereof/ the 
tolerances which are provided and the features, in 
particular the elasticity properties, of the ABS 
plastic used. 

25 Various ways of attaching a fixation profile or masking 
sheet consisting of one part to the fixing material 
were tested, and in these tests the user was able to 
attach and remove the attachment profile quickly and 
reliably, both during production itself and 

30 subsequently, in order in this way, if necessary, to be 
able to use a different attachment profile despite the 
fact that, for example, it fitted better into or onto 
another base plate. 

35 A clamping system is used in which the fixation profile 
was clamped around the fixing material or masking sheet 
and was easy to remove therefrom. A system was also 
tried which had a hook-and-loop strip allowing the 
fixation profile and the masking sheet to be mounted 
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and detached easily. However, both systems failed to 
produce sufficient holding capacity, with the result 
that there was a risk of the fixing or masking sheet 
coming loose during activation. 

Then, a system was tried out which used screws or 
press-studs in order to attach the two components to 
one another. However, the drawback was that these 
screws or press-studs were large or were in the way 
10 during attachment of the fixing or masking sheet 30 to 
the base plate 40. 

Finally, tests were carried out in which the 
high-temperature plastic fixation profile was made from 

15 two parts 10, 20, with the advantage that these parts 
on the one hand can be used for various fixing 
materials for masking sheets 30, such as low- 
temperature plastic, high-temperature plastic and 
others, and on the other hand can be used on various 

20 base plates 40. Consequently, the result is a universal 
attachment profile 1. 

According to a further embodiment (not shown) , the 
second part 20 is attached to the first part 10 by 
25 means of connecting elements, preferably screws, thus 
also ensuring that the two parts 10, 20 can be removed 
and exchanged. 

The said immobilization element is, for example, 
30 transparent. However, it may also be opaque . 

Figure 3 diagrammatically shows a patient 50 who is to 
be treated _ and who has been placed on a fixing plate 
40, in which suitable slots 41 are provided at 
35 predetermined locations for inserting the engaging side 
21 of the part 20 therein in a manner which is well 
known . 
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CLAIMS 

1. Fixation system for an immobilisation element of a 
patient, in particular a low-temperature 
5 immobilisation element comprising an attachment 

profile (1), one side of which is provided with a 
slot (11) for accommodating the said 
immobilisation element (30) therein, and the other 
side of which is provided with a fixing element 
1Q (21) for interacting in a fixed manner with a base 

(40) as a support for the patient, characterised 
in that the said attachment profile (1) comprises 
two parts (10, 20) which can be detached from one 
another and which can be coupled together by means 
15 of coupling members (12, 22), which are 

respectively provided for this purpose on each of 
the two parts (10, 20), the said one part (10) 
being produced from a high-temperature plastic 
material which is non-def ormable at the working 
20 temperature, 

2, Fixation system according to Claim 1, 
characterised in that the said coupling members 
(12, 22) are respeccively formed by a part (12) 

25 which projects with respect to the one part (10) 

and an associated groove (22) for accommodating 
the projecting part (12) . 

3, Fixation system according to Claim 2, 
30 characterised in that the said projecting part 

(12) can be snapped into the groove (22) . 

4. Fixation system according to Claim 2 or 3, 
characterised in that the said projecting part 

35 (12) can be pushed into the groove (22) • 

5. Fixation system according to one of Claims 2 to 4, 
characterised in that the projecting part (12) is 
joined to the said one holding part (10) in the 
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1 1 

region of the bottom zone of the slot (11), and in 
that the groove (22) is provided at a free end of 
the other part (20), which is placed against the 
said fixing element (21) . 

5 

6. Fixation system according to one of Claims 2 to 5, 
characterised in that the projecting part (12) has 
at its free end a bulge (13), which is joined to 
the bottom zone (15) of the one holding part (10) 

1^0 by means of a neck (14) which has a narrower 

cross-section than the said bulge (13) . 

7. Fixation system according to one of Claims 2 to 6, 
characterised in that the said groove (22) is 

15 delimited by two side walls (23, 24), at least one 

(23) of which is elastically deformable with 
respect to the other (24) in order to accommodate 
the projecting part (12) in the groove (22) in a 
dimensionally stable manner. 

20 

8. Fixation system according to the preceding claim, 
characterised in that the two side walls (23, 24) 
are profiled in such a manner that they protrude 
out (25) towards one another at their respective 

25 free ends, where they form a narrowed opening 

(26) . 

9. Fixation system according to one of the preceding 
claims, characterised in that both parts (10, 20) 

30 are profiled. 

10. Fixation system according to one of the preceding 
claims, characterised in that the attachment 
profile (1) is produced from a low-density 

35 plastic, preferably from a very-low-density 

plastic . 
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